During the past years, a tremendous effort has been put into pushing the resolution of electron microscopes towards and beyond 1 Å. This effort has been fueled by the successful development and implementation of aberration correctors to improve the performance of the electron microscope [1, 2] . Unfortunately, this has also increased the stability requirements on microscope components such as stage and high tension among others. In addition, sophisticated and expensive laboratory environments are required for the high-end microscopes to perform at the highest resolution, requiring substantial investment. Diffraction microscopy offers an alternative to reach sub-Å resolution with the benefit that no special microscope or environment is required. In diffraction microscopy, the diffraction pattern of a coherently illuminated object is recorded at at least twice the Nyquist frequency and the challenge is to reconstruct the object using only the diffraction pattern [3] [4] [5] . Since recording the diffraction pattern is an intensity measurement, the phases are lost. Iterative algorithm can be used to recover the phases and therefore reconstructing the scattering object [6, 7] . This extensive post-experiment computing necessary to recover the scattering object is both advantageous and worthwhile. One advantage, for example, is that spatial frequencies beyond the information limit of the microscope can easily be recorded by recording the diffraction data. In addition, small sample drift or vibrations are not as critical as in electron microscopy since a small shift adds a constant phase to the diffraction pattern which is canceled out in the intensity recording. While the potential of electron diffraction microscopy for performing ultra-high-resolution imaging is enormous, little has been done to fully exploit this potential. For example, questions remain regarding the limits of diffraction microscopy, sample suitability, and microscope conditions. Samples should ideally be limited in size and non-periodic to take advantage of the technique. The intensity distribution in the diffraction pattern from such an object is then not concentrated in the Bragg spots but rather diffusively scattered over the whole diffraction pattern. One type of object that is ideal then is small nanoparticles. Recent experiments have used amorphous carbon as a support film [8] . However, the support film has its own internal structure which will give rise to distinctive speckle in the diffraction pattern. This is problematic because the support film must be included in the reconstruction and the speckle is difficult to remove. Our investigations using both a JEOL 2200FS (equipped with an in-column energy filter and image plates) and computer simulations show that errors in the reconstruction emerge when small particles (less than a few hundred atoms) are involved. In order to address the shortcomings induced by using a support film, we have conducted experiments where the nanoparticles are attached to a periodic structure (for example a multi-walled carbon nanotube). Since the nanotube has a well-defined structure giving rise to strong spots in the diffraction pattern, it can be taken out during the reconstruction, leaving only the nanoparticle as the reconstructed object. We will also present experimental results supported by computer simulations to show the validity of using nanotubes as a support structure for a nanoparticle. Finally, we further investigate the limits of diffraction microscopy to determine what kind of sensitivity is needed to detect just a few atoms attached to a nanotube as well as detecting defects in nanotubes. [9] 
